ABSTRACT
INTRODUCTION
A fundamental skill in the practice of medicine is the ability to safely and rationally prescribe drugs. Ideally, the prescriber's intention to treat must be congruent with the written script. A sound knowledge of the pathophysiology of diseases and clinical pharmacology and therapeutics are essential for safe and rational prescribing (1) . Studies have shown marked discrepancies between the prescriber's intent to treat and the actual written script, especially among junior doctors (1, 2) . Medication errors in hospitalized patients are common and many are preventable (3). Bates et al suggest that prescribing errors account for more than half of all significant but preventable adverse drug reactions (4) . These errors are more likely to occur when the prescriber lacks relevant knowledge about the drug or the patient. Errors lead to unsafe and ineffective treatment which can prolong illness, lengthen hospitalization and even cause death (5) . It has also been suggested that medical doctors may be vulnerable to irrational prescribing if not adequately trained in rational pharmacotherapy (5) . The literature suggests that medical schools should incorporate clinical pharmacology and therapeutics (CPT) training in the curriculum to improve the prescribing practices among medical graduates (6) (7) (8) .
In the English-speaking Caribbean, the Bachelor of Medicine, Bachelor of Surgery (MB BS) degree is offered at The University of the West Indies (UWI) and the full five-year programme is taught at the Faculty of Medical Sciences at three campuses (Trinidad and Tobago, Jamaica, and Barbados). Students at these campuses also have the option to complete the MB BS at the fourth campus in The Bahamas, once they have successfully completed the preclinical years. A medical intern (MI), who has successfully attained the MB BS degree, is provisionally registered with the Medical Board of Trinidad and Tobago (MBTT). The MIs are required to complete an internship programme consisting of four rotations (medicine, surgery, obstetrics and gynaecology, and paediatrics) for three months each at public tertiary hospitals throughout Trinidad and Tobago. Satisfactory completion of the rotations would result in full registration by MBTT and qualification to become a house officer (HO). While the current medical curriculum does not have a dedicated CPT course, interactive teaching methods such as problem-based learning (PBL) are employed and may be the students' initial exposure to prescription writing.
Studies have shown that interns are not sufficiently trained to prescribe during the formal undergraduate medical curriculum. As described in the literature, newly graduated interns are required to prescribe potent drugs from the first day of clinical practice. Consequently, inappropriate prescribing habits may lead to ineffective and unsafe treatment when prescribing decisions are relegated to junior clinicians (9) (10) (11) . There is also an increased demand on newly graduated physicians to prescribe from an ever expanding formulary. Junior clinicians must be familiar with important drug-drug interactions associated with polypharmacy (multiple medications on a prescription or used by a patient), and be aware of prescribing guidelines in the elderly and other vulnerable (specialized) populations and more complicated therapeutic regimens (11) . Newly graduated interns in Trinidad and Tobago are allowed to prescribe from the first day of clinical practice. In light of this, the purpose of the survey was to estimate the percentage of newly registered MIs and HOs who report being confident with respect to writing prescriptions. We also determined the specific classes of drugs and special patient populations for which they were confident to write prescriptions. Additionally, we sought to find out if junior physicians witnessed adverse drug reactions (ADRs) during their duties, the outcomes of the ADRs, and whether these events were avoidable, predictable or unpredictable.
SUBJECTS AND METHODS
The study used a cross-sectional survey design to distribute 200 questionnaires to MIs and HOs working in the public health sector between July 2010 and January 2011. Eligible MIs refer to medical school graduates who obtained the MB BS degree, and were registered provisionally with the MBTT. House officers refer to those who had completed the internship period and acquired full registration with the MBTT. Selection was by convenience sampling since it was not possible to construct a sampling frame and use random sampling.
The 200 self-completed questionnaires were distributed on site during working hours. To avoid the possibility of any one person completing more than one questionnaire, a single research assistant distributed and retrieved the questionnaire from each participant. The questionnaire was patterned after a similar instrument used in a previous study conducted among medical doctors in the first year of their employment (12) . Prior to distribution, the questionnaire was pre-tested and some items were then revised to increase the reliability of the instrument and data precision. The final version of the 31-item questionnaire consisted of a mixture of closed-ended and openended items. However, seven of these 31-question stems were associated with polytomous or open-ended sub-questions. Variables measured included knowledge of CPTs and confidence and reluctance with respect to prescribing various classes of drugs including prescribing for selected patient populations. Information on ADRs was asked using an openended question. The only demographic variables measured were hospital position, age, gender, medical school attended and number of years since graduating with the medical degree.
Ethics approval
The study was approved by the Ethics Committee of the Faculty of Medical Sciences, The UWI, St Augustine campus and the Ethics Committees of respective Regional Health Authorities which manage tertiary hospitals throughout Trinidad and Tobago.
Statistical analysis
Data were analysed using the Statistical Package for Social Sciences (SPSS Inc., Chicago, IL) version 19.0 and Minitab (Minitab Inc., State College, PA) version 16. Both descriptive and inferential methods were used for data analyses. The inferential methods included Fisher's exact and Chi-square of associations between respondent status and level of self-reported confidence, and confidence or reluctance to prescribe with or without supervision.
RESULTS
The response rate was 73.5% (147/200) overall. A Cronbach's alpha of 0.84 signified the high reliability of the survey instrument. Table 1 shows the demographic characteristics of the participants. Among respondents, 41.5% were male and 51.7% were female. Most respondents (64.7%) received their medical degree at either the Trinidad and Tobago or Jamaica campuses of UWI. Most of the respondents were 28 years of age or less (64.6%) and had graduated within the last ten years of the implementation of the study (87.1%).
tor that affected their ability to prescribe drugs safely and rationally (p = 0.393). Even though a greater percentage of HOs (97.3%, n = 72) than MIs (89.1%; n = 54) agreed or strongly agreed that experience affected their ability to prescribe, the difference was not statistically significant (p = 0.139). Conversely, fewer HOs (85.9%; n = 72) than MIs (96.5%; n = 58) either agreed or strongly agreed that availability of advice from a consultant affected their ability to prescribe. This difference was also not statistically significant (p = 0.650).
Twenty-eight (47.5%) MIs and 23 (31.9%) HOs rated their current knowledge of CPT as either good or excellent (p = 0.075). Similarly, more MIs (84.2%; n = 50) than HOs (66.7%; n= 49) tended to agree that undergraduate medical training equipped them to write prescriptions safely and rationally (χ 2 = 6.17, df = 1; p = 0.012). There were no statistically significant differences between the two categories of junior physicians for factors that could affect ability to prescribe such as being in a hurry (73.6% vs 81%; p = 0.235), being interrupted (75.3% vs 68.4%; p = 0.344), excessive workload (81.7% vs 84.4%; p = 0.549) and being fatigued (79.2% vs 85.7%; p = 0.428) for MIs and HOs, respectively.
Self-reported confidence to prescribe without supervision in special populations
No statistically significant differences were found in the percentage of HOs and MIs with respect to whether they were 'Confident' or 'Most Confident' to prescribe independently for elderly patients (48.6% vs 44.2%; p = 0.951), for patients with renal disease (28.9% vs 22.4%; p = 0.321) or for pregnant women (32.4% vs 31.6%; p = 0.663). Similar results were obtained with respect to confidence to prescribe for children (30.4% vs 32.7%; p = 0.074) and for patients with liver disease (20.9% vs 25.0%; p = 0.349). Table 2 shows that there were no statistically significant differences between the percentages of HOs and MIs with respect to confidence in prescribing for any special population.
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Self-reported knowledge and confidence
The difference between the proportion of the MIs (68%; n = 41) and HOs (56%; n = 42) who stated that they were 'Confident' or 'Most Confident' to prescribe was not statistically significant (p = 0.126). At the same time, more HOs (81.7%; n = 61) than MIs (74.1%; n = 45) agreed that confidence was a fac-Self-reported confidence and reluctance to prescribe without supervision (Table  4) .
Witnessed adverse drug reactions
The difference between the per cent of HOs (68.9%; n = 51) and MIs (58.3%; n = 35) who reported witnessing an ADR during their clinical rotations was not statistically significant (χ 2 = 0.806, df = 1; p = 0.659). In most cases, the respondents were unable to identify the drug responsible for the most severe adverse effect observed. However, antimicrobial drugs such as penicillins eg augmentin (amoxicillin and clavulanate) were the most commonly stated causal agents that produce allergic responses, including Stevens Johnson syndrome. Other implicated drugs included angiotensin converting enzyme inhibitors, allopurinol and anticonvulsants.
Of the 86 junior physicians who witnessed an ADR, 53 (61.6%) reported that the event was avoidable and just about one-half (55.8%) of the witnesses to these events reported and documented them. The most common outcomes of ADRs were hospitalization and prolonged stay at hospital (Table 5) . House officers reported a significantly greater level of morbidity (χ² = 6.269, df = 3; p = 0.012) compared to MIs. Similar numbers of MIs and HOs (14.3% vs 7.8%) reported that the Prescription Writing Confidence most severe ADR witnessed (χ 2 = 0.919, df = 3; p = 0.338) resulted in death of the patient. There were two reports of cardiac arrest leading to death, which involved the concomitant use of a β-blocker and calcium channel blocker.
DISCUSSION
To our knowledge, this is the first study of its kind in the English-speaking Caribbean to assess how junior physicians rated their confidence to prescribe. This survey was important as there is a critical need for the faculty at UWI to continually review teaching and learning strategies in order to produce physicians who are "fit-to-practice". The responses of these junior physicians gave insight to what the faculty might do to improve the medical curriculum to adequately prepare graduates capable of prescribing drugs efficiently. Our findings suggest that most MIs and HOs at tertiary hospitals throughout Trinidad and Tobago felt that they were sufficiently confident to prescribe safely and rationally. Medical interns were generally more likely than HOs to report that they were confident or most confident to prescribe without supervision. However, when asked about specific drug classes, HOs were more confident than MIs to prescribe without supervision and this most likely was directly related to experience.
Specifically, MIs and HOs were very confident to prescribe antibiotics, diuretics, insulins and oral hypoglycaemics without supervision. A similar finding was noted in a pilot study in Nigeria by Oshikoya et al (1) . However, unlike the MIs in the Nigerian study, we were unable to correlate confidence with the number of clinical rotations. House officers were more confident than MIs to prescribe to the elderly and for most drug classes. It would be expected that confidence is directly related to clinical exposure. We also noted the high levels of reluctance by these junior clinicians to prescribe antiarrhythmic and central nervous system drugs without oversight; this may reflect their limited exposure to these drugs on the wards or during the curriculum.
Most MIs and HOs surveyed were trained at UWI, either at the St Augustine campus in Trinidad and Tobago or at the Mona campus in Jamaica. At the St Augustine campus, PBL is a key aspect of undergraduate teaching and learning in the first three years. The curriculum in the first two Preclinical Sciences years involves teaching and self-directed learning of basic pharmacology in structured systems-based courses. In the Paraclinical Sciences year (year 3), teaching and learning include an integrated approach in anatomical and chemical pathology, immunology, haematology, microbiology and pharmacology; students are exposed to "virtual" patients in the PBL format. During clinical training, in the final two years, students rotate through the disciplines of Medicine and Therapeutics, General Surgery, Child Health, Obstetrics and Gynaecology, Psychiatry, Public Health, Primary Care, Orthopaedics, Otolaryngology, Ophthalmology, Anaesthetics and Intensive Care. In Trinidad and Tobago, medical graduates are given provisional registration by the MBTT and are allowed to practice under supervision as MIs at public healthcare facilities for one year. Medical interns rotate in threemonth cycles between Medicine, Surgery, Obstetrics and Gynaecology, and Paediatrics at public hospitals. Successful completion of the internship allows full registration and the transition from MI to HO; HOs are subsequently assigned to a medical or surgical department at a hospital. Additional attachments may include Paediatric and Adult Emergency Departments.
Although a substantial amount of basic and clinical pharmacology is taught during the Paraclinical Sciences year, prescription writing skills are not included in the curriculum during this period. Oshikoya and colleagues assert that medical students should be sufficiently trained and assessed in fundamental aspects of CPT, especially as it relates to basic prescribing knowledge and skills during their formal undergraduate years to minimize future prescribing errors (1).
The medical curriculum at the St Augustine campus does not include a dedicated course in CPT, but elements are dispersed throughout the curriculum which may not provide students with "core knowledge and understanding, skills and attitudes concerning the use of drugs" and "core drugs and therapeutic problems for the medical curriculum" (13) . The current situation suggests that the inclusion of a dedicated course in CPT be considered by the faculty to prepare graduates for efficient prescribing. Both MIs and HOs reported that they were sufficiently confident to prescribe although they were not assessed on principles of rational prescribing, drug dose calculation and pharmacovigilance at any point in time during their undergraduate training.
The General Medical Council in the UK emphasizes, "Medical schools have a responsibility to the public, employers and the profession to ensure that graduates are fit to practice" (14) . Subsequently, prescribing skills and therapeutics are important themes that should run vertically and horizontally throughout the medical curriculum. It is advised that these elements should be assessed in the final year prior to graduation to detect poor knowledge about drugs and deficiencies in prescribing skills (15) . Ideally, the "Core Curriculum for Tomorrow's Doctors" (16) and the General Medical Council (15) recommend that modes of assessment should test knowledge, skills and attitudes applied to a generic student formulary detailing the drug name, drug class, indication, alternatives, route and dose, monitoring, duration, elimination, adverse effects and interactions, while considering patients' characteristics and profile relative to drugs (17) .
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Prescribing is a complex task that requires sound theoretical knowledge and practical skills. Targeted teaching of these skills should lead to improvements in prescribing ability and confidence (8) . The clinical skill of making an accurate diagnosis and individualized drug treatment(s) to fit the specific patient is more crucial today as the armory of available drugs keeps expanding (18) . Perhaps this deficiency in practical skills training at the St Augustine campus may have accounted for the high levels of reluctance by both MIs and HOs to prescribe certain classes of drugs such as antiarrhythmics, antipsychotics, thrombolytics, hypnotics, anti-thyroid drugs, antivirals, anticonvulsants, antiparkinsonism drugs, antidepressants and anxiolytics. This reinforces the importance of developing teaching and assessments for prescribing in the curriculum, which may improve patient safety and certification of practical prescribing competency for medical students prior to graduation (19) .
Limitations of the study
Our study had a few limitations. The study sought to estimate the percentage of newly registered MIs and HOs who claim to be confident to write prescriptions. However, attempts to obtain the lists of MIs and HOs from several sources were unsuccessful. Consequently, convenience sampling was used to the preferred simple random sampling or stratified sampling. Given that the sample size calculations were based on simple random sampling, the actual error bound of estimators cannot be determined. Also, the fact that over a quarter of the questionnaires were not returned added to the limitations of the study, especially as there are no data available for profiling the respondents. The questionnaire was not designed to measure the objective skills of HOs and MIs, ie testing the ability to write a prescription. Consequently, it was not possible to estimate prescribing errors by junior physicians and match these errors to self-reported confidence with competence to write prescriptions.
CONCLUSIONS
Our study suggest a curriculum review which should include the teaching of CPT in order to incorporate the essential skills of safe and rational prescription writing. Future plans are to design a study which would objectively measure the ability of physicians to write prescriptions.
